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Rediscovery of pearly tree frog, Nyctixalus margaritifer Boulenger, 1882
(Amphibia: Rhacophoridae) from Mt. Wilis after 135 years
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Abstract: For more than a century, pearly tree frog from its type locality (East Indies; Java; Mt. Wilis) are undiscovered. Current studies
about the distribution of Nyctixalus margaritifer are reported as known only from West Java and Central Java. In this paper, we collected
one individual of pearly tree frog, N. margaritifer in the Western part of Mt. Wilis, which belongs to Gunung Sigogor Nature Reserve,
Ponorogo, East Java. This is the third specimen, which is discovered from the Mt. Wilis after the lost holotype in 1882 and the neotype in
1885. Poorly known on its ecology and its habitat preferences makes this frog difficult to find. Here, we provide the specimen description
with comparison to former studies based on morphological characters only, its ecology, and its habitat preferences.
Key words: Ecology, pearly tree frog, rediscovery

1. Introduction
Nyctixalus is a small genus with only three species consisting
of Nyctixalus margaritifer Boulenger, 1882, Nyctixalus
pictus (Peters, 1871), and Nyctixalus spinosus1 (Taylor, 1920;
Frost, 2021). Nyctixalus spinosus is known from Mindanao,
Leyte, Bohol, and Basilan Islands, Philippines (Sanguila
et al., 2016), meanwhile N. pictus are well distributed
including Sumatra, Borneo, Malay Peninsula, Peninsular
Thailand, presumably to be found in peninsular Myanmar;
possibly Vietnam (Smith, 1931; Iskandar, 1998; Chan-ard,
2003). N. margaritifer is the only species endemic to Java.
This species is very interesting to study because of its rarity
and lack of ecological information.
The original description of Nyctixalus margaritifer
was illustrated by Boulenger (1882), using a single
male specimen, which is purchased from East Indies,
and examined as the holotype in the Royal Museum,

Brussels. The holotype was declared lost by Smith (1931);
thus, an adult male was designated as neotype (BMNH
1885.12.31.35), which is collected by V. Huegel from Mt.
Wilis (Java) (Smith, 1931; Dubois, 1981). Certain studies
were conducted in West Java and show that this species was
well-distributed. In August 1909, Barbour reported that
one specimen was found on the slopes of Mt. Gede, near
Tjibodas (Barbour, 1912). Iskandar (1998) also mentioned
that it can be found in Situ Gunung (Gunung Gede
Pangrango National Park). Afterward, Mumpuni (2001)
and Kurniati (2005) discovered N. margaritifer individuals
in the Gunung Halimun Salak National Park. The research
in Central Java has revealed a large distance distribution
of this species, which was fascinating. One specimen was
found in Central Java by the Green Community in 2012,
which this study shows to be the first report in Central
Java.2

Frost DR (2021). Amphibian species of the world: an online reference Version 6.1 [online]. Website https://amphibiansoftheworld.amnh.org/index.php
[accessed 02 April 2021].
1

Green Community (2012). Katak pohon mutiara (Nyctixalus margaritifer) satwa langka Gunung Ungaran [online]. Website https://www.gcbiounnes.
org/2015/06/katak-pohon-mutiara-nyctixalus.html [accessed 25 March 2021].
2
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The most recent studies showed a single specimen
from Telaga Warna Nature Reserve, West Java with only
a single individual observed (Setiawan et al., 2019). A
comprehensive study reported that this species can be
found only in West Java and Central Java. Since the second
report about N. margaritifer from Mt. Wilis in 1885, to
date, no study informed on the population from Mt. Wilis.
During an observation of conservation area, especially
Gunung Picis and Gunung Sigogor Nature Reserve in
November 2020, our team collected an individual of N.
margaritifer. Based on the current previous reports, this
species is only well-known from West Java and Central Java.
Therefore, in this paper, we are able to report the latest study
of N. margaritifer from its type locality by a morphological
description, including the comparison to former reports,
and also the description of its natural habitat.
2. Materials and methods
2.1 Study area and sampling method
This study was carried out in the mid-November 2020,
concurrently with the expedition to determine the diversity
of amphibians in the Gunung Sigogor Nature Reserve.

Based on the administration location, Gunung Sigogor
Nature Reserve is located at Pupus Village, Ngebel District,
Ponorogo Regency with the geographical location between
07˚47’9’’–07˚48’19’’ and 111˚40’25’’–111˚41’45’’. This
expedition runs in collaboration with BBKSDA Jawa Timur
(Balai Besar Konservasi Sumber Daya Alam), and Yayasan
Konservasi Elang Indonesia (YKEI). Visual encounter
survey method was used to do sampling following Hill
et al., (2005) by the area depicted in Figure 1. Observed
specimen and habitats were marked and documented,
as well as the abiotic factors such as air temperature and
humidity with a thermohygrometer.
2.2 Sample preservation
The whole specimen was preserved in 70% of ethanol with
10% buffered formalin. This specimen was deposited in
the Laboratory of Structure and Animal Development,
Department of Biology, Universitas Negeri Malang (BPUM
0011). The tissue samples were collected from the liver and
thigh for further molecular work and preserved within
tubes that contained 96% ethanol. Photographing was done
in the wild and in the laboratory, then the study continued
by morphometry measurements.

Figure 1. Sampling and discovery site (white circle) on Gunung Sigogor Nature Reserve, Ponorogo, East Java.
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Figure 2. Habitat topography of Gunung Sigogor Nature Reserve. (a). High lands consist of hills and slopes. (b). A streamline
flowing at the edge and inside the conservation area (Photographer: Richo Firmansyah).

2.3 Morphology assessment
Morphometry measurements terminology followed
Watters et al. (2016), with modifications. They reviewed
articles from 75% anuran morphometric journals and
suggested 16 primary morphometric measurements for
anuran, with the following characters: internarial distance
(IND), eye-nostril distance (EN), eye diameter (ED),
upper eyelid width (UEW), snout length (SL), interorbital
distance (IOD), tympanum diameter (TD), head width
(HW), head length (HL), hand length (HAL), forearm
length (FLL), finger iii disk width (Fin3DW), snout-vent
length (SVL), foot length (FL), thigh length (THL), and
tibia length (TL) (Watters et al., 2016). Morphometrical
measurement was performed using ImageJ 1.53e (National
Institute of Health, USA), following Schneider et al. (2012).
3. Results
3.1. Ecology and microhabitat preferences
The Ecosystem of the Gunung Sigogor Nature Reserve is
a mountainous tropical rainforest (Figure 2a). Gunung
Sigogor Nature Reserve is composed of mountain slopes
with an altitude of 1087.5–1675 m a.s.l. (meter above
sea level), which is a line of the Western Mt. Wilis range.
Slopes of Gunung Sigogor Nature Reserve are diverse, they
could be quite steep, steep, or very steep. Five water sources
are discovered that are flowing from the conservation
area into the Toyomerto River, which is used by local
people. Produced stream from water source flowing in all
directions, their branches leads either at the edge of the
conservation area and entering the conservation area.
The stream flowing into the conservation area usually has
a small amount of water and flows slowly or even swiftly
(Figure 2b).
A female pearly tree frog was discovered around
the “Goa Jepang” (means Japanese Cave), nearby the

nature reserve border (Figure 1). The tree vegetation
in surrounding area are dominated by pines, figs, and
coffees. Besides, a lot of collapsed trees were scattered at
this location, making the forest floor rich of mineral and
organics. It has a stream with slow and calm water flow,
0.5–2 m width and 0.3–0.5 m depth with an ecosystem
dominated by taro plants and other shrubs that grow
thickly to cover most of the river. At this location, there is
also a cave located on the river edge, which has a diameter
of ± 2 m, and the area around the cave is overgrown with
wild coffee.
The only one specimen was found at 1082 m a.s.l., on
a collapsed coffee tree growing on a steep hillside (Figure
3a). The coffee plantation is located 10 m away from the
stream with 22 °C of air temperature and 92% humidity. It
was a quiet frog, which is perched on the ventral side of a
coffee leaf about 50 cm above the ground (Figure 3b).
3.2. Specimen description
The speciemen is a moderately large tree frog with a
slender and flattened body. The head is broader than
the body. White and yellow spots are the characteristics
of the pearly tree frog (See Figure 4 and Figure 5 for the
detail). Large tympanum is seen very distinct and a bit
smaller than eye diameter. Pearly-like tubercles are wellscattered on the dorsal surface of this frog. Less tubercles
were observed on the ventral side, although at the lower
of mandible showed a well-spread tubercle. Our specimen
has random white streaks on the belly with scattered rough
granular. Yellowish-white spots on the upper eyelids are
clearly visible on each tubercle. Furthermore, a strong
fold of yellowish-white tubercles is also seen behind the
tympanum (shoulder). Smaller yellowish-white spots are
also seen on the hand and foot including their fingers
and toes. Fingers and toes are slender and have flattened
tips with relatively medium-sized disc for Rhacophorids;
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Figure 3. Discovery site of Nictyxalus margaritifer (a). The only one individual is attached on the ventral side of the coffee leaf.
(b). A collapsed coffee tree as its microhabitat (Photographer: Richo Firmansyah).

moderately shaped subarticular tubercles also seen.
Fingers are rather long, while toes are short with slight web
appearance and lack of metacarpal tubercle or metatarsal
tubercle. Color differentiation between the alive specimen
and dead specimen is already known. When alive, the body
color seems orange to dark orange (Figure 4). In the dead
form, it changed into dark red (Dorsal view in Figure 5).
Snout to vent length is 42.6 mm. Furthermore, in this paper,
we present the first complete morphometric measurement
of a single specimen of N. margaritifer (Table 1).
4. Discussion
Former studies showed very restricted information about
the ecology of N. margaritifer from West Java. Mumpuni
(2001) and Kurniati (2005) discovered N. margaritifer
individuals in the primary forest of Gunung Halimun Salak
National Park, specifically found in shrub habitats around
the small stream with stagnant water. In 2012, Green
Community from Universitas Negeri Semarang reported
the first specimen of N. margaritifer from Central Java,
especially from Banyuwindu, at the foot of Mt. Ungaran.
It was found on the legume plant in the humid forests
around the watershed.2 Latest N. margaritifer research
conducted in Telaga Warna Nature Reserve resulted in
a single individual found in a swampy area called “Rawa
Gayung”, and explained that this species is only known
to inhabit undisturbed forests (Setiawan et al., 2019).
Our study revealed new microhabitat preferences for N.
margaritifer on the coffee tree with a steep slope. This
finding corresponds with Iskandar (1998), who mentioned
that the habitat of N. margaritifer is ranging from lowland
to around 1200 m a.s.l.
Unfortunately, only a single specimen was discovered
during our expedition. Most likely the one individual we
found was looking for food to move down a tree close to the

Figure 4. Life photograph of Nictyxalus margaritifer in the
Gunung Sigogor Nature Reserve (Photographed by Richo
Firmansyah).

ground, or it had fallen from a certain height. We suspect
that currently, the presence of N. margaritifer individuals
are on the forest canopy around the stream. According to
other Rhacophorids, a lot of Philautus aurifasciatus calls
were identified at elevated trees around 5–10 m standing
on the hillside. Therefore, we strongly believe that the
individuals of N. margaritifer should be hanging on the
high tree leaves and steep slopes to avoid predators. A
recorded calling sound was used to attract N. margaritifer
presence, but, unfortunately, we received no response. The
rain was not intense, but it was reported that the highest
rainfall occurs between November and June.3
We assume that, the mating season hasn’t started yet at
the moment. Thus, because the intensity of rain is still low,
no mating calls have been observed.

BBKSDAJatim (2011). Gunung Sigogor Nature Reserve [online]. Website https://bbksdajatim.org/cagar-alam-gunung-sigogor-2 [accessed 01 April
2021].
3
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Figure 5. Morphology views on dorsal, ventral, left finger, left toe, and lateral body of Nyctixalus
margaritifer (Photographed by Ahmad Muammar Kadafi, designed by Bagus Priambodo).

Table 1. Measurements on 16 morphological characters on N.
margaritifer (♀).
Character

Measurement (mm)

IND
EN
ED
UEW
SL
IOD
TD
HW
HL
HAL
FLL
Fin3DW
SVL
FL
THL
TL

3.5
3.5
5.1
3.2
5.2
6.8
4.3
15.7
10.4
14.1
10.7
1.7
42.6
17.5
22
22.3

In comparison with previous studies, we discovered
bigger specimen. The lost male holotype was measured by
Boulenger in 1882, and its lenght from snout to vent was 35
mm. Iskandar (1998) mentioned that adult males sizes was
ranging from 30 to 33 mm, meanwhile, adult females were
known to range from 31 to 35 mm in length. Comparing
to Iskandar (1998) and Boulenger (1882), our specimen
showed a larger size with a length of 42.6 mm. Boulenger
(1882) and Kampen (1923) showed a very indistinct inner
metatarsal tubercles. However, our finding showed that it
lacked either metacarpal tubercle or metatarsal tubercle.
More specimens are needed to convince the presence of
inner metatarsal tubercles. We reject Iskandar’s (1998)
illustration about well-developed toes web nearly disc,
and claim accordance to Boulenger (1923) and Kampen
(1923) that the toes are slightly covered with the web.
Unfortunately, there is a lack of morphometrical study of
N. Margaritifer; therefore, further studies in comparison
with other populations from West Java and Central Java
are needed.
This study revealed that amphibians of East Java are
poorly known. The rediscovery of Nyctixalus margaritifer
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after 135 years proved that further study may uncover
additional interesting, undescribed species, or even a new
species in the future. Further research on monitoring the
discovery area to know the population dynamics of N.
margaritifer and molecular analyses are needed to know
the genetic diversity and their taxonomical position
on phylogenetic trees. Further information will help to
conduct conservation actions to protect this species in
their restricted habitat.

Acknowledgment
This research was supported by grants from PT. Pertamina
(Persero) Fuel Terminal and Yayasan Konservasi Elang
Indonesia (YKEI). Field research and permit was approved
and issued by Balai Besar KSDA Jawa Timur - Bidang
KSDA Wilayah I Madiun. We thank Giyanto, Nyomo,
Sunarto, Ganes, Revo, Rimba, Fahrul, and Fadli, for
helping to do survey and sample collection. Special thanks
to Prof. Dr. Amir Hamidy, M.Sc. and Tucson for reviewing
our works.

References
Barbour T (1912). A contribution to the zoogeography of the East
Indian Islands. Memoirs of the Museum of Comparative
Zoology Harvard 44 (1): 1-203, pis 1-8. doi: 10.5962/bhl.
title.49186
Boulenger GA (1882). Description of a new genus and species of
frogs of the family Ranidae. Annals and Magazine of Natural
History 5 (10): 35. doi: 10.1080/00222938209459662
Chan-ard T (2003). A photographic guide to amphibians in Thailand.
Bangkok, Thailand: Darnsutha Press Co., Ltd. (in Thai).
Dubois A (1981). Liste des genres et sous-genres nominaux de
Ranoidea (Amphibiens Anoures) du monde, avec identification
de leurs espèces types; consequences nomenclaturales.
Monitore Zoologico Italiano Supplemento 15: 225-284. doi:
10.1080/03749444.1981.10736637 (in France).
Hill D, Fasham M, Tucker G, Shewry M, Shaw P (2005). Handbook
of biodiversity methods, survey, evaluation and monitoring.
New York, NY, USA: Cambridge University Press.
Iskandar DT (1998). The Amphibians of Java and Bali. Bogor,
Indonesia: Research and Development Centre for Biology-LIPI
and GEF Biodiviersity Collections Project.
Kampen PN (1923). The amphibia of the Indo-Australian
Archipelago. Leiden, Netherland: Brill, ltd. doi: 10.5962/bhl.
title.12187
Kurniati H (2005). Species richness and habitat preferences of
herpetofauna in Gunung Halimun National Park, West Java.
Berita Biologi 7 (5) 263-27.
Mumpuni (2001). Keanekaragaman herpetofauna di Taman Nasional
Gunung Halimun, Jawa Barat. Berita Biologi 5 (6) 711-720 (in
Indonesian with an abstract in English).

334

Peters WCH (1871). Über neue reptilien aus Ostafrica und Sarawak
(Borneo), vorzüglich aus der Sammlung des Hrn. Marquis J.
Doria zu Genua. Monatsberichte der Königlichen Preussische
Akademie des Wissenschaften zu Berlin 1871: 566-581 (in
German).
Sanguila MB, Cobb KA, Siler CD, Diesmos AC, Alcala AC et al.
(2016). The amphibians and reptiles of Mindanao Island,
Southern Philippines, II: the herpetofauna of northeast
Mindanao and adjacent islands. ZooKeys 624: 1-132. doi:
10.3897/zookeys.624.9814
Schneider CA, Rasband WS, and Eliceiri KW (2012). NIH Image to
ImageJ: 25 years of image analysis. Nature Methods 9 (7): 671.
doi: 10.1038/nmeth.2089
Setiawan W, Prihatini W, Wiedarti S (2019). Keragaman spesies dan
persebaran fauna anura di Cagar Alam dan Taman Wisata
Alam Telaga Warna. Ekologia: Jurnal Ilmiah Ilmu Dasar
dan Lingkungan Hidup 19 (2): 73-79. doi: 10.33751/ekol.
v19i2.1648 (in Indonesian with an abstract in English).
Smith MA (1931). The herpetology of Mt. Kinabalu, North Borneo,
13,455 ft. Bulletin of the Raffles Museum 5: 3-32.
Taylor EH (1920). Philippine amphibia. Philippine Journal of Science
16: 213-359. doi: 10.5962/bhl.part.4751
Watters JL, Cummings ST, Flanagan RL, Siler CD (2016). Review
of morphometric measurements used in anuran species
descriptions and recommendations for a standardized
approach. Zootaxa 4072 (4): 477-495. doi: 10.11646/
zootaxa.4072.4.6

